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It is one of the important problems how to maximize the flsh population catch permanently for
our enough food supply. The amount for it is referred to as “Maximum Sustainable Yield (MSY)”
in fishery resource management. OriginaJly the continuous-time logistlc model has often been used
to formulate and evaluate MSY. Although we can only deal with the case of globally asymptotically
stable equilibrium as MSY by using this model, fish population usually shows the temporal fluctuation,
so we should carefully consider the dynamics including unstable equilibria, exhibiting, for example,
the periodic cycle and chaotlc behavior. In this article we use discrete-time logistic model to evaluate
the MSY other than the globally asymptotically stable equibrium.
1
(Maximum Sustainable Yield $=MSY$)
MSY
(
Schafer (1954) Pella and Tomlinson (1969)
) ( 1988):
$\frac{dN(t)}{dt}=rN(t)(1-\frac{N(t)}{K})-eN(t)$ (1)
$N(t)\geq 0$ $t$ $r>0$






$N^{*}$ ( SY) eN$*=$ eK(r–e)
$e$ $r/2$ (MSY) $rK/4$
MSY
MSY
(Hilborn 2002; Matsuda and Abrams 2008).
(
1991; Matsuda and Abrams 2006).








$N(t+ \Delta t)=N(t)+r\Delta tN(t)(1-\frac{N(t)}{K})-e\Delta tN(t)$
$\Delta t=1$ (1)
:
$N_{t+1}$ $=$ $N_{t}+rN_{t}(1- \frac{N_{t}}{K})-eN_{t}$ (2)
$=$ $(r+1-e)N_{t}(1- \frac{rN_{t}}{r+1-eK})$ . (3)
(3)
$n_{t}$ $=$ $\frac{rN_{t}}{r+1-eK}$ , (4)
$a$ $=$ $r+1-e$ (5)
$n_{t+1}=an_{t}(1-n_{t})$ (6)
$0<n_{0}<1$ $1<a\leq 4$
( $r>e$ $a>1$ ). $1<a\leq 3$
$1-1/a$ $3<a\leq 1+\sqrt{6}\approx 3.45$ $1/2+\{1\pm\sqrt{(a-1)^{2}-4}\}/(2a)$ 2
2, $a$ 1 $+$ 4 4
12
( 1992; 1 $(a)$ ).
(2) MSY $rK/4$ ( 1 ).
$a$ 3 MSY
MSY
Matsuda and Abrams (2006) Lokta-Volterra
(Hofbauer
and Sigmund 1998) (2) MSY
2














1: (a) [ (6)] (b) $1<a\leq 1+$ $a=4$






$a$ $($ $1(b))$ .
(2) SY (4) (5) (7)- (9)
$e(N_{t}\rangle_{r-2\leq e<r}$ $=$ $\frac{e(r-e)K}{r}$ , (10)
$e\langle N_{t}\rangle_{r-\sqrt{6}\leq e<r-2}$ $=$ $\frac{(r+2-e)eK}{2r}$ , (11)
$e\langle N_{t}\rangle_{e=r-3}$ $=$ $\frac{2(r-3)K}{r}$ (12)
$r-3<e<r$
$1<a\leq 4$ $r$ $e$ $r-3\leq e<r$
$e$ ,
MSY ( )
$e=r-3$ $r$ - $6\leq e<r$ $r$ $e\langle N_{t}\rangle$
2 (10) (11) $(r-2,2(r-2)K/r)$ r– $\leq e<r$
$e\langle N_{t}\rangle$ (10) $r-2\leq e<r\ovalbox{\tt\small REJECT}$ (11)
$r-\sqrt{6}\leq e<r-2$ $r\leq 4$ $e=r/2$
$rK/4$ $4<r<6$ $e=r-2$ $2(r-2)K/r$ $6\leq r\leq 2+2>6$
$e=(r+2)/2$ $(r+2)^{2}K/(8r)$ $r>2+2\sqrt{6}$ $e=r$ -
$e=(2+\sqrt{6})(r-\sqrt{6})K/(2r)$ $e=r$ $e\langle N_{t}\rangle$ $(2+\sqrt{6})(r-\sqrt{6})K/(2r)$
(12) $e=r-3$ $e\langle N_{t}\rangle$ $2(r-3)K/r$
$r-3<e<r$





















2: $e$ $e\langle N_{t}\rangle$ (a) $r\leq 4$ (b) $4<r<6$ (c) 6 $\leq$ r $\leq$ 2 $+$ 2 $>$ (d)







2 4 6 8
$r$
3: [ (2)] MSY. (a) MSY $e$ (b) (5) (a)
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